The short chain fatty acid sodium butyrate regulates the induction of CD1a in developing dendritic cells.
Dendritic cells (DCs) are professional antigen-presenting cells with attributes for priming/activating T cells and mediating immune responses. Considering the importance of DCs in the initiation of immune responses, it will be of interest to study their mechanisms of regulation. Histone-modifying enzymes, such as histone deacetylases (HDACs), are critical in controlling chromatin organization. The aim of our study was to investigate DC differentiation under the influence of sodium butyrate (NaB), a short chain fatty acid that is a histone deacetylase inhibitor. Monocytes from healthy individuals were differentiated into immature DCs with IL-4 and GM-CSF in the presence or absence of NaB. DC differentiation was evaluated by CD14 and CD1a expression by flow cytometry. We observed that monocytes stimulated to differentiate in the presence of NaB displayed colony formation and dendritic cell morphology, lost CD14 and showed decreased secretion of IL-1β. The acquisition of CD1a, however, was impaired. Being a natural short chain fatty acid, NaB may regulate CD1a acquisition independently of its HDAC inhibitory activity. We observed that the addition of peroxisome proliferator-activated receptor γ (PPAR-γ) antagonist (GW9662) did not reverse NaB effect, suggesting this was not the pathway involved. On the other hand, CD1a can also be induced by toll like receptors 2 (TLR 2) agonists, such as Pam3Cys, and NaB inhibited this effect. Our data suggest that the histone deacetylase inhibitor NaB instead of impairing DC differentiation inhibits the acquisition of CD1a induced both by cytokines and by TLR 2 agonist stimulus. Furthermore, this occurs at the transcriptional level as NaB led to a decrease in mRNA levels of CD1a and upregulation of CD1d.